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CONCLUSION(S) - Executive Summary:

No effect of Methoxychlor was noted on the numbers of
tryptophan revertants in the E. coli WP2 reversion assay up to
5000 wug/plate wunactivated and 1000 ug/plate metabolically
activated. This assay was performed with only one plate used per
concentration per experiment. Also, there was a lack of positive
controls in most instances. Due to the use of only one plate per
experiment (which limits the confidence of negative results), the
loss of the highest concentration (5000 wug/plate) to
contamination, with activation (therefore, not adequate top
concentration), the lack of positive controls in many instances
and the wuncertainty of the solvent used, this study is
unacceptable.
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A. MATERIALS A copy of the "materials and methods section from
the investigators report is appended.

1. Test Material: Name: Methoxychlor
Description: technical '
Batch #: 6543-108 Purity: technical
Contaminants: none reported
Solvent used: not stated ‘
Other comments: Manufacturer: E.I. du Pont de Nemours & Co.

2. Control Materials:
Negative: not stated
Solvent/final concentration: ?
Positive: Non-activation: none
T Activation:
2-Aminoanthracene (2-anthramine): 2.5 ug/plate

3. Activation: S9 derived from Aroclor 1254 induced rat liver
S9 mix composition: -
The metabolic activation mixture consists of, for 10 ml:
1.00 ml of freshly thawed S-9 fraction
0.20 ml MgCl, (0.4 M) and KC1 (1.65 M)
0.05 ml of glucose-6-phosphate (1 M)
0.40 ml of NADF (0.1 M)
5.00 ml of sodium phosphate (0.2 m pH 7.4)
3.35 ml of H,0
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4. Test organisms: Escherichia coli WP2 (uvra)
Properly faintained? yes
Checked for appropriate genetic markers? yes
Obtained from Dr. D. McCalla

5. Test compound concentrations used:

Non-activated conditions: 1, 10, 50, 100, 500, 1000 and 5000
ug/plate
Activated conditions: 1, 10, 50, 100, 500, 1000 and 5000
ug/plate .

B. TEST PERFORMANCE

1. Type of E. coli assay: standard plate test

a. Protocol:

An inoculum from the stock culture was grown overnight at
37°c . Supplemented agar with a trace of tryptophan, the test
compound, metabolic activator (as necessary) and the indicator
culture were placed in a test tube, then added to minimal agar
plates and incubated for 2 days at 37°C. The number of revertant
colonies were then counted.

2. Preliminary cytotoxicity assay

None conducted, two primary tests were conducted (see
section 3 following).



3. Mutagenicity assay:

The following table (extracted from the investigators
report) presents the results of 2 assays.

Micrograms Tryptophan
; Metabolic of Compound Revertants
Controls Activation Added per Plate per Plate
Negative control - 23
+ . 26
Positive controls:
2-Anthramine + 2.5 370
Experiment 1 - 1 19
- 10 38
- 50 20
- 100 33
- 500 18
- 1000 23
+ 1 30
+ 10 29
+ 50 22
+ 100 19
+ 500 34
+ 1000 20
Negative control - 45
+ 48
Experiment 2 - 10 28
- 50 32
- 100 ' 25
- 500 41
- 1000 34
- 5000 28
+ 10 48
+ 50 31
+ 100 48
+ 500 34
+ 1000 53
- + 5000 Contaminated

From the data presented, no effect of Methoxychlor on the total
number of tryptophan revertants were noted at dose levels tested.
However, only Experiment 1 had a positive control and only under
metabolically activated conditions. Experiment 2-had no positive
control groups and the highest dose tested under metabolically
activated conditions was contaminated. Only one plate per
concentration was used in each experiment.
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4. Reviewer's discussion/conclusions:

Although no effects on the numbers of tryptophan revertants
were noted at dose levels of Methoxychlor tested in this study,
there was a lack of positive control groups. As only one plate
per concentration was used, this would limit the confidence in
assessing the apparent negative result. Also, the contamination
at the highest concentration with activation reduced the adequacy
of an appropriate top concentration (another short coming of
using one plate per concentration). Further, the identity of the
solvent is unclear. This study is not adequate for regulatory

purposes and should be repeated to satisfy regulatory
requirments.

5. Was test performed under GLPs (is a éuality assurance
statement present)? no

6. CBI appendix attached? This is a published study.
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Microbiological Assays ;\(
N g
) The in vitro microbiological auiy systess used to examine the 18 ) 'L
pesticides fo- mutagenicity wvere SAMdh typhimurium (TA1535, TA1S37, A .

» et

TA1538, TA98, and TALO0), Escherichia coli WP2, repair-deficient and
-proficient strains of Bacillus subtilis (HL7 end M45) and of E. coll
(W3110 and p3478); and the yeast Saccharomyces cereyisiae D3. In each
an Aroclor 12S4-stimulated,

v ar

procedure except the relative toxicity assays,

tat liver hoilo;mtc setabolic activetion system was included to provide o Ee ‘#‘ S
setabolic ufcpo that the microorganisms sither are incapable of coniucting o Ty

or do not u:rry out under the assay conditiome. A i = L

. The assay ﬁrocdurc wvith §. typhimurius has proven to be 80 to 902 ‘

accurate in detecting cnrcino;eni ae mutagens, and k has about the same ‘

accuracy in }dcntitym chesicels that are not carcinogenic.®*® The assay i

?tocodure vith S. cerevisiase is about 55% accurate in detecting carcino- ' :

geas as agedts that increase mitotic recombination.® E. coli WP2 and the
relative toxicity essays are three additionsl methode of detecting muta- -
gens; bavev'c;r. the reliability of these test methods has not been ade-
qustely vulgdued yet. The combination of these five assay procedures

significently enhances the probabilicy of detecting potentially hazardous
chemitals. A\ - .

mutations in the hi
rinimal media pctti plate

. 14 Yy thqcc ecu_- that revert to_histi-
dine indepetdence (y_i_l_*) are gt

of histidiné-sllove all
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The smsll amount
to usdurgo & fev divisions; .
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een checked for their genotypic characteristice
For eac

that have b
bio) and for the pressace of the plasmid.

uvel,
own overnight at 37° C in

ulum fros the stock culture plates is gr
putridge broth (Oxoid, M67). After staclonary ove ight growth, the
re chaken for 3 to & hours to snsure op 1 growth.

.
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cultures

To »
block, we add inghe following order:

1e 13 x 100 =m test tube placed/in & 43° C heating

(1) 2.00 ml of

(2) 0.0S. =l of
(3) 0.50 =l of matalo activdtiecn mixture (op:ionnl)

(&) 0.0210.0! a solucioh of/ the pesticide dta-olved i{n DMSO.

epin (1), (2), aad (3) (optional) and
For positive

for nsgative oontrols, ve uee
0.0%5 ml of the solveat used Lor the tégE chemical.
mutagene known to revert

), and and (&). Lol . .
e :

controls, we test ssch ¢
each strain, ueing stepd (1), (2), (3) (opt

ed outo minimal agar )

stirred gently and then
'« top ager has set, the plates Py
e ausber of hil* revertant coloniee id\counted end

. This mixture
platci.* Atti?
for 2 days.

incubated &t 37° C .

indficated
teats in

one ot more of the tester strains.

ltchczichia coll WP2

Ihc Es eolt WP2 (uvTA) strein used at SRI wes obtained originally from
Dr. D. MeCalla. ** 1t 4s & tryptophan auxocroph (trp) by virtue of a

@« : ’
0.6%-ager conczins 0.05 wi histidine, 0.05 = blotin, and 0.6% NaCl.

fScc pege 9.:

*Hinilal agar plates consiet of, pcr liter, 15 g of lllt. 20 g of
glucose, 0.2 g of MgS0.°7H,0, 2 g of eitric acid -onohydtutc. 10 g

of K. HPO,, &nd. 3.5 ¢ ot IIHRB.PO.'Aﬂgo.
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. base-pair substitution sutation in the tryptophan operon. 1o addition, . G
WP2 is deficient in the Tepair of some physically or chemically induced
DNA damage (uvrd). ' This uvrA sutation mekes the scrain more sensitive

~~

to certain mutagens. ) 5 - '

A procedure similar to the Ames sq-cnsui sssay is ueed to measure
the reversion of WP2 to tryptophan independence. However, the ainissl
. agar is supplemented with 1.25 g of Oxoid nutrieat broth (C67) per
BT liter to p:wﬁc uchjh:c with the trace ef tryptophan required for
enhencesent of any mutagenic effect of tb; test chemical.'’ No addi-
tinnal tryptopt'u.n {s added to the top agar.

. L
. Saccharomyces cerevisize D3
The yeast-S. cerevisise T3 is a diploid microorgsnism heterozygous
tation’lesding to a defective enzyme in the sderiine s tabolizing

.pnhiuy. Whea grown on medium coantaining sdenins, celds homozygous

for this mutdqion produce & red pigment. These howomp

ous sutants can

5 s etored at -80° C. For each
ulated in 1X tryptone and 0.52

The in vitro yeast mf
cotducted 2¢ follows. The overnight cultidge is centrifuged, and the

” (pH 7.4). To & sterile test

0.20.m1 of & solution of pesticide digssolved in )
of DHSQ alone.

Awr o .

Several doses \5f tha pesticide (up to 5%, w/v or v/v) are tested in
sech cxpc:tué;_',_ di sppropriate controle are included. ‘
« o< . -

" QEST COCUMENT AVAILABLE ,1"-/
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strains. Therefore, {f & chemical interacts with DHA, strain’

..M‘,'_.‘.. s

. subtilis strains H17 and M45 vere obtained/from Dr. T. Kada.''
") is derived froe H17 but is.deficigft in the genetic
nism necessary to repair DNA ge. Cells deficient -

Strain M4S
tecombinscion oy
in this repair me
are wild-type célls

-

nism are killed more easily’ by chemical mutagens than ‘

¢c+). If the chemica c toxic to rec cells but , .

. ~ at the same concentracd is oot toxie to ac cells, the chemical is ' - N

" w "  assumed to tnuuct vith 3(6 . _ :
{

Yor sach expcuun:. an\q?cnl from frozen ltocﬁ. cultures is growm

. eovernight et 377 C with shaking lf  nutrient broch consistiang of 12 tryp-
Twlo ‘tone and 0.5Z yc:u; c'x:uc:. }u.l aliquot of this bacterial culture A
' (spproximately 3 2 10° cells) ts add Lo 2 wml of autrient broth coataining 3
. 0.6% agar. The uupcauo .8 mixed uzd ﬂqund onto the surfsce of a plate

.muiniug the nu ln; dients as the bro:h.,‘{luo 22 agar (25 ml). VUhen

the top agar .hu.:al ITeds- v sterile filter disc impregnated with the
_ test substance {l Raced in the center of the pl e. . The plates are

" incubeted at 37" fut 16 bours; then the videth (diimeter) of the zone
of inhibicioca growth is measurad. Several concentfations of the sub-
gtance &te uplially tested. We Toutinely use DiMSO as difuent 2ad as solveant

for crysta)Yline chemicals.

. . pesitive. coatrol for this sseay is l-phenyl-3,3-dime yltriazine.
~ The' gstive contiol 1s chloramphenicol, which should ceuse eq
° 1€loa i both strains because it {s toxic to becteria but\does
ot ki1l by interacting vich DMA.

Aroclor 1254-Stimulated Metabolic Activation
————l T OIS RTSC Tetabolic Activation

S$oma carcinogenic chemical (e.g., of the arowmetic amino type or -
lecycltc hydrocarbon type) are insctive unlese thcy ate metsbolized
to active forws. In eaimals end man, an enryme lyun in the liver or .

" pther orgens (c.;.. lung or kidney) 1s capable of mectabolirzing & large - -
. bumber of these che-.tuh to carcinogens.®~*® Some of these incer- Tt
udun uuuu:u &Te very potent mutagens i the $. typhiguriua ‘ .
x
- g_-_: - . 10 ) .
re &= - R § ’ S * | .
= gEST DOCMENT NS~ @ 5
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test. Ames has described the liver metabolic activation systes that
.. we use.'® 1a brief, adult male Sprague-Dauley rats (250 to 300 g) are

.

given a single 500-mg/kg intraperitoneal injection af a polychlorinaced
biphenyl, Aroclor 1254. This trestment enhances the synthesis of

enzymes involved in the metabolic conversion of chemicals. Four days’
after the 1nj¢c:£on. the enimsls’' food is :c-ovcd. but driaki.n; water
s provided ad libitum. On the fifth dey, the rate are killed and the
liver ho-ouutc is prepared n follows.

The livers are removed aseptically end pleced in a preveighed
sterile gless becker. The organ weight is determined, snd all sud-
sequent opct;utom are eouducnd in an ice bath. The Llivere are
vashed 1n m cqul volume of cold, sterile 0.15 X KC1 (1 mul/g of
vet organ), -inced vith sterile surgical scissors in three volumes

R i eae: mda Ll ST ITTR T
"
‘

of 0.15 M KCl, snd homogen'zed with a Potter-Elvehjem apparstus. The
homogenste is ceatrifuged for 10 minutes &t $000 x g, and the super-
. ﬁmt. referred to as the $-9 fractioa, ie quickly frozen im dry ice
" . ™ and stoved e, -80° C. A .

o< I3

The -cf‘beu.c sctivetion wixture consists of, for 10 -1. v

) 1.00 ml of freehly thaved 5-9 fractiea

e 0.20 al of MgCla (0.4 M) end KC1 (1.65 M)

o 0.05 ml of gluccee=6-phosphats (1 M)

U e 0.40 ml-of MADP (0.1 M)

e $.00 ml of sodium ptosphate (0.2 M, pH 7.4) .
e 3.35 ml of K.0. '

Dasch¥uled’ DNA Synthesie Muyc

Meny wmutage end cercinogenic zgents have be
unscheduled DMA synthes

ove to induce

of u-.uag cellet® UDS 1o lian repsir eyuthesis
ghez {avolves et leset tve proce t, the egent interacts with

DMA, tesulting in demage t
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